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(57)Abstract: . 
PROBLEM TO BE SOLVED: To provide a coherent liglit source for UV 
light which is high in efficiency and simple in device constitution. 
SOLUTION: The light of a wavelength 1,554 nm emitted from a 
semiconductor laser 100 is amplified by an erbium^doped fiber 106 and is 
made incident on a nonlinear optical crystal LBO 1 10 by a lens 109 and 
the light 111 of a wavelength 772 nm which is a second optical harmonic 
is generated. The light 1 1 1 of the wavelength 772 nm is condensed to a 
nonlinear optical crystal LBO 1 13 by a lens 112 and is converted into a 
light of a wavelength 386 nm by second optical harmonic generation. The 
light 1 14 of a wavelength 386 nm is condensed to a pseudo phase 
matching crystal 1 16 by a lens 1 15 and is converted to the light 111 of a 
wavelength 193 nm by second optical harmonic generation. When the 
pseudo phase matching of first order is attempted to be carried out in 
this case, the period of polarization inversion is about 0.95 |j,m. In this 
case, too. there is no Walk-Off effect and the second optical harmonic 
generation of good beam quality with high efficiency is possible. 
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B%1 1 3?:LBOrt3:Sc< , Gd YCOB (GdxY,.x 
Ca40 {BO3) a) tcB*ft^t:t>J:l^o GdYCO 
Br«. Gd<!:Y<bCDiffl^tb€:^;iecirffi®liftt^ 

^^Cicc^o. jSa^:^{4</> = 90^ . ^ = 90° r^^:7' 

1 <Dnon-criticalfir*IS^tC J: ^i^S772nmCD7feCD^z: 
772nm'Cnon-cr1ticalfi[ffiS^T#i&li L B OJISSCCJ: 
S 386r¥nCD:)t3^n# 6 tl S o 

[005 8 ] #«9ff55fe^S 113*. «?rfB7kH^. Li : 
NbOa. Li:TaO,. KTP (KTiOPO.) l^C^hmU 

9.4/im. l^ji.iMm. ^i.4Mm, ^lA^mX^h^o m 

[0 0 5 9 ] a?S386nmCD3l£ 1 1 U>X1 1 5CC 

igiBS^^(C<fc0igSl93nmCD:)l&l 1 7tC^^$n-2>o 
(DrnMt. ^0.95umV$>^^ C(Dm^i>. Walk-Off^ 

[0 06 1 ] [m2<Dmmoymmi m2\it. :i:^B^(Dm 
2 <Dmm(DmmT$> '5iSfii93nmcD u - if 3feaH*^*r« 

BS«a0T*'E>o S2JC*Jlir. 2 0 0t*. Ar-(:t>m 
mmu-ir (?SS5l4.5nm) */c«Nd: YAGmz::)^ 
iSiSig^MiSU-lf (^S532nm) r^'So U-1f"2 0 
030^60^2 0 n^. U>X2 0 2^<i:P3 5^^>1t:7T 
^^TU-1f*SB^ (Ti : AI.O3) 2 0 5tC*7t$ti-2,o ^ 
>' T W'TU-lf^. Baffi5^-2 0 3. 2 07 

20 At i^—f^Bi 2 0 5 timm^^m^Bh B o 2 0 

[0 06 2 ] CC-C. Hffi^^--2 0 3ti?^S772nm<Z) 

7fetc*turiss*t. ^2 0 i^Mi^xmmmtu^^^ 

;tca-f--f >:^*ij5t§nriiS. iaS5 5-2 0 7t3:, 
?SS772nmCD*CC>ttLriSS:i*. ?^S386nmCD7fe^C>Jt Ur 
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[0 0 6 3 ] u-v'^m^\^m(^cm^tifamB^^m 
B o 2 0 6 tc<fc 0 . mSi772rv(<Dmr.yem^i&^^ 

ss^yj{iLe =90' . 0 = 34.5* -ci^-v h^nri^^o 

[0064] C (D^mm^^^B ZOe^LBOV^trj: 
<. Gd YCOBtCg^^x.r4>ai^o GdYCOBr- 

G d <!: Y i (ommt^^x. ^Ct ra®»ftt«:*fltai 

[0065] ^(Dfctb. G d i YOffl^b^S^W:^!^ 
CDnon-cri ticalfittBSI^W: J: ?a6772nmCD:)feCD0z:^ 
2nmr non-c ri ti calffitBM^T # I ^ L B 0 dCjz^ 

[0 0 6 6] ^tc. ^mm^^mFB2 06*. mTlB* 

B^. Li:Nb03. Li:Ta03> K T P ( KTiO P ) &C 

ta^'ti$^9.4wm. $^i.i/im. ^^Jl.4aIn. J!i^i.4Mm-C 

^'So uiBi^-rncDti^4>, waik-off^:i&;&i^c< . m^^ 

[0 06 7] ^^Sff^3t^*tB^2 0 6rmL//c?e«386n 
m©3fe«. IH]ffi^'7-2 0 7*ilLrU-1fitjggi^gp 

CCtai^Sn^o -eOiS?S386nm03ls2 0 8ti. U>X2 
0 9CcJ:^7KB^BOSi<K{4tg^^$*s2 1 1 (^cm^Sti 

7)CB^<Djg{HfiEtgM^ii£B^B2 1 Ilfl®5 7-2 1 
0. 2 I 2f)^i^tj:^^W^(DlHS!^<Dmi^^tir{,^i>^ CC 

[!affi$'7-2 1 0«a?:S386nm©3fetC*fbrgBt»J5 

-2 1 2i^. l&&386nn<Di/t(fCMLXMmt. 2ffiSl93nm 

[0 0 6 8] c(Dmmi^-2m^fbrj:^i^^iit. m 

m 386nm©:?lc 2 0 8 CC <J: 5 CC . :T^S7n<DS(lf8P[il 

^^f^ii(DmM[t. ^0.95umX$>^, COm-^. Walk 

H:i:^7t2 1 3 7:>^tiji*sn-5o 

[0 06 9] 7f^mm(omB.CC:h\.^xi>. 7k^(fCj::i>m{U 
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i^J^7lc^MB^tC<^i>4>OCC]:b^T. 7fea«CDUtl.^ffi?&5 

[0 0 7 0 ] :^mm<DBm^t. m s ccTnu/cSf^st^ffjcc 
^tc. *llife<DjgS8tcfec^r«. ^^cc#)ffi3&^^i;^j: 

^r^Ct-^^X^^^fc. U-1f^B^2 0 5*. Cr: 
LiCaFiSa (LiCaAlF.) CCS*Jfe^r *> -e<7)JS 
®efl|U-1f 2 0 0»pItR5fe*«ftU— tf (a^S63 
10 5nm^/ct3:S^S670nm) if So Cr : LiCaFilgB^^i. ^JJg 

<tOI%^ffiS^&772nmCCt?grSo Sl^c. ffijIgCc/hM. S 

[0 0 7 1 ] [msoymmmm] ss^i. :^mMom 

3 CD^CDff^JSir ^ ^ 153nm U - 1f7fei!S*^-r SUBSIST 
Sr*So CC>*5lgCD?KSI«. HufE^2CDlligOfl5SI4i 
(D5^ ^ r r U -1f -if cor 

20 So 

[0 0 7 2 ] SSCCfcl^r. 3 0 0«. Ar-r:i*>iisKiK 
U— !f (»g5i4:5nm) 3f/cttNd: YAGI^H^iiJiB 
ig3l^ig?U-1f (a?S532nm) T^So U-lf 3 0 0*^ 
6C03lc3 0 1«. U>X3 0 2CCcfcO^^>if:7T-rT 
Ix— !f^S (Ti:Al,03) 3 0 5Ccaii63tlSo 
1t7 7>(^TU--1f«. IM]®$7-3 0 3. 3 06<i:jgg 

!f*SS3 0 Si. QX^^:;^;&^©/^•;^x^b^•?-3 

30 5 7-3 0 3 t^igg772nmCD3tCC5^ 0T]SS9i. 3^ 3 0 

C^So Gflffi^-^-SOatJ. iSS772nm£D3feCC*fLrSR 

/c. U-if «igSiltR^-?-CC <fc ^5 ^2ffiS772nmi 

[0 07 3] 03^5-^-3 0 6 J:0tHI*$n/ciSg772n 
mCD3fe3 0 7«. U>X3 0 8 CC J: 0 ^^J^^T^^ifSB^L 
BO3 0 9Ccai7t3n, ^z:7fe]SiBiSI^*CCj:«:)i^S38 
6nmC7:)7l£CC^$nSo LBO«. ^ 1 (DfetBS^ 
40 ^TSJr^CC. *SS:&{40=9O' . <* = 34.5* -C:^-yh 

[0074] CCD^^JEafl^^fe^^SSOg^rLBOrtSJ^j: 
<. Gd YCOBCCg^^;^r4^cl:C^. GdYCOBT' 

«. G d <!: Y i (ommt^^^ i>ct vws,m^^um 
cicccfco. m^Byj&<t> = 9d' . e = 9o' x^>(y'i(o 

non-c h ti cal m^^^ CC J: S 772 nn<0^(Dmz.^M 

mi&^i^mT^cti)^x^i>, ccom^. s^S772n 

50 mX non-cn ti cal&ffiSl^r * C ^ L B O^gCC <fc SS 
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[0 07 5] tfc. 0mm^^i^^3 09^. miie* 
B^. LiiNbOj. Li:Ta03. KTP (KTlOP04)tC 

ti-^ti^9.4/im. $^1.1? Mm. iKJl.4Mm. #^i.4iLtin 

^>o 10 

[0 07 6 ] 2gS386nrnCD:)ic3 1 0«. U>X3 1 1 CC 

(OmWtt. »^0.95//mr*€io CCDia-^fe. Walk-Oft^Stl 
[0 077] lu^L/Ccfc^CC, 7jcatcJ:^|iffi(fi*BS-^ 

[0 07 8 ] S/c. U-1fjSS3 0 5^. Cr: LiCAF 
teS (LiCaAlFJ tCjg#|ftAt: fc<t l^o -eCDig^. ® 

*afflu--tf 3 0 Oltmm^m»u-V (^Sessrmt 

tc\itm&670nm) tT^o Cr : LiC A F^StS, 
SpJ^-C^ i> >1f t r ill^fcS^SjliR^T-Wicl: 0 

[0 0 7 9 ] [m4(omm<omm] m4i^t. ^mMom 

■t^> K-^-Y hU-1f (Be,Al,0,) iCS#Jfe;i/cfccDr 

ffi$ '7--4 0 0. 4 0 5iigSjMJR^-7-4 0 1 i®|affl 

yiy^'y>y'4 0 2 <i: U— tfjfgB^4 0 4<i:Q;=;-f t:^ 40 
^^C<^:'CD/^V^X{t^^4 1 3:0:»61f^$n. 

^tf^o ccr. iy]ffi$-^-400. 40 5^-en^ 

[0 0 8 0 ] TU + 1f>K^-< h b-1f7:^^6#£ii^n/c 
iSS772nm(D3fe4 0 6 U>X4 0 7 tCfc O^j^ff^Tt 

^ifeSLBO4 0 8 tc^Tfe^n, mz^^mmm^mc^ 

CD(fitBSI-^^*r^J:^>tc. *SS:S'{55l^ =90' , <^)= so 
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34.5" TiJ V V ^tiri^So 

[008 1 ] COimkit^^BAOB^GdYCOB 
CCg#^^T*><l:C^Ci. *^B. Li:NbO,. Li : Ta 

o,, KTP (KTiOPo.) ^^^mmmm^m^HX 

[0 0 8 2 ] jSS386nn<Z)7t:4 0 9 6i, U>X4 1 OiC 
J: 0 7kScD!g(H{atBS^*SS4 1 1 (c«5t S I^zipfe 
iSiajg^^CCj:»:)iS^Sl93nm(D7t4 1 Z^^^Stl-Sp 

[0 0 8 3] C(Dj|]teCDff$SI^:fel^rfc. ^H^CCcfc'SSg 

Sl93nm<D7lc:'^<Dig^S^^3&5R|ftr^^»o S/c. fif^cD 
[0 0 84] CO||)®(Df^Sg«. 0 1 0 iiCmbic^m 

[m 5 <DmM<om^ ] s 5 5 (d^jscdjb 

[0 0 8 5] a5^C:tel^r. mti^')^2^^ (inGaN) 
»f5 0 0«. *^L^^gS386nmriSi^i&lfe^g•r 

MffiJ^nri^-So ^«<*u--if5 0 0 

g386nm(D31c5 0 Ui. U>X5 0 2 J: 0 7KB^(D{gfy 

ffiWS^Ms bOAiicmit^ti^. 7i^¥B(Dmumm^ 

gCDP^gptCg:^itiri.>^. CCr. DflM^^-5 0 3^ 
'K:S386nmCD7lcCC>Pt 0 T gP^S^SI^ tU^j;:^Uzx-y'^ 
>^)&^iffi3nrt>^„ IMIS5-7-5 0 5«. igg386nm 

[0 08 6] C(Dmm^'y-2m^ibrj:i,±t^i^t. ^ 
:g386nmCD*5 0 UC^tJgt*^ J: 5 tC. ^m^COMW^ 

^fiCjzK^y ^-h'^^y^mm^rixi^^. ccom^. « 
m L xmmi386nmoDyc(omz.^^mm^^^miSsmxn 

^ o C (D^^t^ h &i?^Sl93nmCD3t 5 0 6 ? tl 

^SS$teC0JlS9«. iJ^CSSumr^-So CCDit^. walk 

^•CjSSl93nni(D5fc?:^^3lf SiS^, Hf2^b-1f:0i 

[0 08 7 ] [||6(D^(D»$PJ] sets. ^^^B^©^ 
6 0^(DJt5SSr*Sl93nmU-1f3l&aS*jjKT8?K«;iS 

[gr&So caAiAs^^®<*u-if 6 0 o«. cfi.i:.jgg77 
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2nmr il^i^^Hf ^ ct ^ tc . ^0^oiaSM®^atc 

2nm©3fe6 0 1 U^XS 0 2 CC<fc 0 ^^S^fe^ISS 
L B O 6 0 4 tC^3fe3 l^lSfJ^^B^L B O 6 0 

<fc'5tc/igS:&{4a =90' . </>-34.5' -C:^--/hSn-C 
li^c CCr. laffi^-^-eO 3Ji2SS772nin©itK:» 

Gas 5 ^-6 0 5 ?SS772nm03ttC*tLriSS 

[0 08 9] C<Dmm^'y-2m^^^J:^i^^U. ifi 
g772nmCDife6 0 1 tC^ttgf 4<J: ^tC, ^PIlTjKOSIJISPInl 

m o rigs 772nnt(Dyt(Dmr.^m^i&^^im^mvn 

COBtfciitTk^B. Li:Nb03. LiiTaO^. KTP^i 20 

t 0 0 9 0 ] 0tSmyt^^BS O 4'ri%^b/c28[fi386n 

^aStSn^o ^<Da?S386nmCD7£6 0 U>X6 
0 7 tcj: O^ScDSm&ffiS^feSS 0 9 (c*563n 

7KH^(DSi<K{4tSM^MS6 0 9«. [3® ^ 5 --6 0 
8. 6 1 0:Oi6^^^^ttiSCDrtSPOg7&>tlT(.^^o CC 

-6 10«. i^E:386nn<OycifCMbXm&Si. i&S:2B3nm 30 

0*(c*t L r igjlM i 5 J: ^> - f- > ^7&5Jfe $ n 

[0 09 I] c(ommz'y-2m^f^ts:^^ms{t. m 

S386nm07t66 0 etC^g-r-Sxfc^tC, :fS7S(D$IJi8PlPl 

J: -or. iKSi93nrT<7:)tb;^7fe6 1 ii)m(^ni>o 7j< 
H%^«i^r 1 j^(D»mms^^^n'> t-r^t. ^ms: 

^comMift. *^o.95/umrab'2>o 40 

c 0 0 9 2 ] ccom^. waik-off?am3&^^c< . mmmv 
cfc -5 si<K{4tiM^MB^(Z)^r . mms^omr^ytmrnm.^ 

^?&:iggl93nm©3l£-v(DjgSa:^*5»i^r*€>o ttc. 

Sferfe-s. 50 
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[0 09 3] miommommm^itt. ^mmomi 

157nmU--tf3lcai^^rglBS1i^Sr*^o l27iC:feli 
r, 1 1 0 1 QX^ V ^^^)\^:^^my7jS,<DN d : Y 
AGU-1f (l%Jga?Sl064nm) r**. 1 1 0 4 BU 
IBNd : YAGU-1f;&^^CDiffigi064nm(7>3Kl 10 2* 
m2ycmmm^^(fCj:K)ll&&532rm<D^l 1 0 5-^<t^ 

m^tLX\t. CT;ltffrSBLBO-^BBO\ KTP. C 
[0094] 1 1 0 3 a?gl064ninC!>3l£(C®^T'S J: 

^ccMffiAR3-"f ^ >^$nri^5S^fflix>xr'^ 

^>o 1 1 0 7^3:. ^&532m<D^l 1 0 5*m2^iiJil| 
Sg^^tCj:«3JS?S266nfnCDifel 1 0 8 -^i^^S ii^^N 

J^Jf^T^^JSe^Br^^o CCD J: ^ Jtc^JKJfJ^^itSSi Lr 
. tit?ia B B o -^c L B o j^cc i'^fflc ^ c i T^^^r 

10 6K, JSS532nin©:M&tCja^r'S»<i:^>tcMEARr2 

-f'-f >i5^$nri^€>«*fflu>xr*€>o 

[009 5] ?g^g266nmCD7t: 1 1 0 8 J: 0 . ISSbJS 
U-tfi^SCe : L i CAF (Ce: LiCaAlFe ) 1 1 1 
l^^j/emi&^ti^^ Ce : L i CAF«. ^Jg^S^28 
Qnnr-320nmVoJ^iri>Ct:^X^. futfiCD J: ^ CC N d : 

Y A G u — If CD 4 Wi&^mmytm t ri>±mi^m^ u - 

lf^mf&'§r:BCt^^v^i>. tfc. tfJSB^ri 1 1 
fit. Ce : L i C A F it5C^I^«CDP-tf^Ji^t^;^}# 
OC e : L i S AF (C e : LiSrAlFe ) r^><fcC^o 
[0 0 9 6 ] 1 1 1 0«. }&m226nn<D^(CMLXmM 
ig?S314nmCD^CC*fLriSSWCDiim<^^JlM:3^ 
-r^ >:5^Sti/clH®S -^-r&So 1 1 1 3«.. ig^S3i 

^n/cDos^ -^-r^^o 1 1 1 2«. u-ifcD#iii-ig 

314nmCCHS b^T ^S^SiliR^-^r * 

5^-1110. 1 1 1 SiU— tfJSa^l 1 1 1 . 

isjRS^i 1 1 2^c^^xiy-^^mmmj&$ti^. 

57-1 1 1 3ct:0tmt3n/cffiS314nm<7>7fel 1 14 

u>xi 1 1 btiC^^Tii^Bmmmm^^i i i e 
tcai^fesn-s. 

[0 0 9 7 ] 7i<:^mmumm^mtimmmo.Ap. mr^ 

ffijSiSSnr*50. ififi314nm<D5fe 1 1 1 4*. ^25^ 
iSiHS^^CCJ:»5F2 \y-1ftmcmmi57njr<D^l 1 
1 7*ffe^$1±SC<i:75^rt'So C(Z)it^^>. Walk-Off 

^*5ojtgr*So $60c. F2 u-iftctb^r. *r;;^3i)i 

:^r*»3. ;&^o/JnM. <S::j;^ hCD^feaS^rSt^l'r'SCi 

f)^x^^. 7k^Bm{&imm^s^mi.^fci57njrc/tmi^t. 
mi93m^mtmmc^mi^mytmmi. ly-irr&mm 
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[0 0 98] [^8<^^ifiO[>JKSI] «e3fe<DArFx + ^'V 
CD3ti!^i C tf)^T^ '^mM<Dr&M:^93nm 10 

[0 0 99 ] [m9<D^(omm] \y-iri^mmm. m 

Ms 3l«f^KII7<D||^gCOff^S|•r*>^^^V^X|^(Dl57n 

[0 100] imi ocommommmi. ms. m4 

7(Z)*tecD?g.^■C^'5^^'>'^X^IiOl57nr^^ag?:, 30 
ArFx=^5>vU-1ftC< ;^';^?J^5:^t?^0 . t^^^o 

[0101] 1 1 cD^jsojf^,^] m2\ mb . ^6 

0^ifecDff^«gr^^ilMig^l93nm7£aS«. ArFx=^^ 
u-if ck 0 =J t - U >:^g;&i«6;&i^SCi/ci&. 

iA^/cs•J^®^a•^>A^F x+ v u -'^myc^Mir<DmM 
iRmmm=Fmsjrrj:e<oms^mmx'^^. ttc apf 

[0 10 2] [mi2<Dmm(omm]m2. ms. me 

tC ^^ 3feO A r F X + -7 X r >' ^• - r S:7fe 0 /c 'i? a: ^ - CD 
^S&Cfflli-5Ci4>r#-5„ CCDlg^, ArFx+^y-^U 
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[0 103] [mi3(Dmmmm]m2. mb. me 

(DmM<Dj^m.xi>^m^^^S.^^^3nm^mfit. DVD 

[0 104] [mi4:<omi(DBmm2. mb. me 

(iCfj:{.^m^^(D^^^Vi:mf&Xti>. ifc. ArFx + 

[0 1 0 5 ] cm 1 bcommcDBm^mi'^^hmeomm 

Ji^J!Sr*S^^v^;^^li(Dl57nr^)te^S«. TtJgff^^gfflCD 

ytmtLxnmr^c tf)^x^ com^. ArFx=^ 
[0106] &i±(Dm^(onmo) ^yis. mi (Dmm<DB 

m--m7 (DmM<DB1B(fC:hl^Xlit. 'i&m^^mi57nmXitt 
*^193nm'C^>^n b - U> hjftmiiC'^i.^Xi^^tcf)^ U 

[010.7] 

ArFx^=^5>'Vlx^1f<h|B)Diffig*J$%, :^:^-o]^39j^<7) U 
-1f^. ^mc<^-<Xiy>-:fjlfj:m&xmmx^^. 
[0108] :^m^<D^miit. ArFJ^ + S/vU— tfCCJ: 

i>mi^^fc^mmi)^fK<tj:i>. St*«,-SArFx=|^ 

tf)^x^^ ^m±W(DmYmif)^'j^tj:{,^tt.^'^m}^.f)^$> 
[0109] $/c. ccD^mMcoytmiit. u^omi^u 

XSmx^^Xm^<Dmytyjf^i:^t>ii:^tc!i>(Dm&^ 
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[0110} 2|s:^Hj©nt-U> h^t:)fejiS(^5ySi-r^> 
[05] ^mnm 5 © jlifiOffJSg-C* S U - 1f ^jgi?:^ 

•r»Ei»s^fi£0r*s. 

[06] *l6H^I|6©Se6fiO}KS§r*SU-1f36ffi%^ 20 
[07] 7 ©lllt©J^J!S-C* S U — tf^jS*^ 

•ritBS«fi)t0-c*5. 

[08] se3R© u-if 5!a®©{?!i4^-r«Eiiis«fi)® 

[09] fie*© U — !f 5!£iS©W«:S^T«EIIIS«fi£0.-C* 

So 

[010] m^(Di^~D'^Mo:>mi^m«&mmmx-$> 

[011] ^N^m^iteScfr©K'-Ae»©SB^;£:S^ 30 

•r«S;0-c*s. 
[^5#©s^?«] 

1 0 0"-^mii^U—>f, 1 0 1 — >>i^Jl/-^r- l^dftVr 

1 0 2-T-Y VU-^, 10 3 -*#f*U- 
If, 1 0 4-i'>d^JU*- K7t -r^'^*-. 10 5-ite-^ 
jS«S, 1 0 6-3fe7T'f-'-?-. I 0 7- -^t^T -f^-f- 
Tfe. lOg- L-^X. 1 1 0 -#^i^Ji53t^*gSLBO, 

1 1 1 •••jg?fi772nni©3t. 1 1 2-U>X 1 1 * 
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*«U^5l6^tSSLBO. 1 1 4-j6g386nin©7£. 1 1 5 
1 1 6"7kS©lg{Kffitffl6^S> 1 1 7-- 
?gSl93nin©5t, 2 0 0 - U— !f . 2 0 1 - U— »f-ttl 

2 0 2-\y>:X, 2 03 --GaM5^-. 2 0 4- 
jlc^m'f: 2 0 5 -U— tfifS^B. 2 0 
SLBO. 20 7 -[affia^-. 2 0 8 •••ifefi386nin© 
3t, 2 0 9-U>X. 2 1 O -EIBdS 2 1 1 • - ^k 
S©fg<Ktt*aS^S> 2 1 2 "iaffi5 7-, 2 13 - 
193nin©3l6. 3 0 0-U-1f. 3 0 1 - U— tf3fe. 3 0 

2 "U>X, 3 0 3-[a®5 5-. 3 0 4 -^^«-?. 

3 0 5 - U— tfi^a. 3 0 6-iaffl5 7-> 3 0 7 -iS 
S772nm©3fe. 3 0 8 - U >X 3 0 9 -#^1^?^:*^ 
SLBO. 3 1 0 -iSS386nm©:J6. 3 11-U>X. 

3 1 2-;/KB^©^<Kfi[fa^^«*S. 3 1 3 -iggigsnin 

3 1 4->'-{JU;^jl:*iF^. 4 OO-BQMS^-, 4 
0 1 •••iefijllR*-?-. 4 0 2"-ffl|afli7^»^i'jL5> 
7". 4 0 3-ffle7t, 4 0 4-1'— tftSS« 405-Bfl 
BBS 7-. 4 0 6 -jSS772nni©^. 40 7 -U>X. 

4 0 iB-#N«!03lfc^ifeSLBO. 4 0 9 ■••i«^;5386ntn© 
4 1 0-b>X. 4 1 1 -*S©lifKfe*i^^iiiS 
4 1 2-m&-i33fw<D^. 5 0 0-^i*U-1f> 

5 0 1 •••jSg386niii©:7fe. 5 0 2-U>X, 5 0 3 -ia 
ffiS^-. 5 0 4 "*S©M<Kffl:tBlS^J*S. 5 0 5 " 

5 0 d ■m&193nn<Dj/t. 
U-1f. 6 0 1 •••)lgS772nin©^fc/ 6 0 2-U>X. 6 
OS -nnffiS^-, 6 0 4-#iR?l53fe^SLBO. 6 
0 5 •••Gas 5 •7 — . 6 0 6 •••?g?S386nin©7lc;, 6 07 - 
U>X. 6 0 8 " IHtSS^-^ 6 0 9 -:!!KS©Mmti 
SI^*Sa. 6 1 0-|H®5^-. 6 1 1 -iKSlSSrwi© 
ai;^*. 1 1 0 1 - U-1f . 110 2 -jgSl064nni© 

1 1 0 3 -mytm\y>y<, l l O 4-^^«JT5:)t^ig 
a. 1 1 0 5 "!«g532nm©7fe. 1 1 0 6-m7fefflU> 

x> 1 1 0 7 -^mnm^m^B, 1 1 os-^imm 

©tIc, 1 1 0 9-»^fflU->X. -1 1 10-E3M5 7 

-.111 i-jfigoJS:w--9'«gB^. 1 1 1 2-iSSji 

IR^^. 1 1 1 3-iaE5-5-. 1 1 1 4-jgS314niii 
©*. 1 1 1 5-U>X. Ill 6 •"TkSfiflaetllS^ 
S. 1117 ••j^Sl57nin©3fe 



12] 




^ 2002-122898 



[^tfB] 4^7^ 1 9 B (2 0 0 2. 7. 1 9) 



[4^g8##] !^ra2 0 02- 1 22898 (P2002-1 22898A) 
l^ma] ¥fiSl 4^4^2 6 0 (2 0 0 2. 4. 26) 

[^m^m ^§si^n'2tm 14-1229 

[ai8i#^] nm2 001-194176 (P2001-194176) 

G02F V37 

A61B 18/20 
C01£ 9/02 

G02B 19/00 
23/06 
G03F 7/20 502 

HOIL 21/027 
HOIS 3A09 
[F I ] 

C02F 1/37 
COIB 9/02 

C02B 19/00 
21/06 
G03F 7/20 502 
HOIS 3/109 

HOIL 21/30 515 B 

A61B 17/36 350 



[JifflB] ^^14^2>g27B (2002. 2. 2 
7) 

i^msiE 1 ] 

ttti^^mcjco, frisu— tf:)£iiJ:^^s^rm$n■^,^- 
•»f7fe®llr7fcB^ilgig^4li^$■t^•. c(om—^M^^-c$> 

-?.-C igS;!)i$t)193niii O jfe^^B£-?» "T H4-^ > TfX 



[ft^^3 ] mmm 1 x{iif*^2 fcteigoii t - u 

[fi^^ 4.: If 1 X«|»^^2 K:tB*g©3 t - u 

[mjEnmmm^) ooso 

[0 03 0] 



mimm.ms^'i oo4o 

[0040 ] jSS*l$t)l93nm-r*S3K«, m&Vi>/KrF 
miEMmmB^) 0 04 2 

[0 04 2] ^c*J. *^l9:R(>'f»3l5:^ 1 kl feC^T. ^9 
[^iSffliiE6] 



WHH 2002-122898 
[ffliE*f^a@«] 0 04 8 

[ffliE:srffi] wm 

[^M«iE7] 
[ffilE^^^^] BJiNB* 
[liiiE»ti5S«] 0 04 9 

[fflIE:^fife] HiiH^ 
[^ig5^iE8] 

[TiiB^msii^] ^mm 

[ffilE^l^^S^S] 0 05 0 

[fflIE:frffi}^M 
[MiErtS] 

[005 0] firfasjs*»?9i-r «/cto©gj4 ©^gtt, 
Butei^ 1 ©^'laxBH 2 ©^©-c* 5=it-u>h^K5fe 

[^'iKffiiEg] 
[»iiE>Pfa^«] BjiMS 
[fflIE*fm31gS] 0 05 2 
[ffiiE:^ii] 
CliSiErtS] 

[0 05 2] mi§B^gH^^^T-5fcfe©|l5 ©^Iga. 

B?ieii 1 ©^iax«m 2 ©^isr & -s^t-u^hTfe^e 



2- 



2002-122898 



[ ^mmm ] i^itsm 1 7 ^© 2 (ommic ^ im]Ea>mi& . 

[^?fB] ^fSl 5^2^ 1 3B (2 00 3. 2. 1 3) 

l^gg 2002-122898 (P2002-122898A) 
[;&iSB] ¥l?X14^4>§26B (2002. 4. 2 6) 
digg«F¥lF^ 14-1229 

itiimm-^] nmzoo 1-194176 (p 2001- 194176) 

G02F 1/37 

A61B 18/20 
COIB 9/02 

G02B 19/00 

21/06 
C03F 7/20 S02 

HOIL 21/027 
HOIS 3A09 
[F 1] 

C02F 1/37 
COIB 9/02 

C02B 19/00 

21/06 
C03F 7/20 502 
HOIS 3/109 

HOIL 21/30 515 B 

A61B 17/36 350 

[JSitUB} ¥fiSl 4^1 1^ 1 5H (2 0 0 2. 11. 
15) 

[ffiiE*fa^S«] 0 0 3 2 

[0 03 2] ^^«07t=^if^B^-C©||-^i«iJI|?^^iC*$ 
L c = AX (4 (n.„ -Ho, ) ) - ( 1 ) 

n„ «jggA©B#©®sf^;&-en^n«-r. a^^^ji^ 
±$i±S$-ti5:)?)4*i. 2jiO?ft)n-ci,»-5. io«. 



S»Sl93nfn©5l£*^^3-lf i*^t?tP •SUfflW^Clg 
Sti, fa^©J:^tc3^ffi©tC5i?aL-CC»)&:Ci. 
[^1^IE2} 

[mimst.ms^] 0034 
[0034] c<omMmnm^mi:m^ri>fc«><D^m 

Slte©il»ld». TIBOSlT^StX'S. 
6 = mXy (4 (n.„ -n„ ) } - (2) 

CC-C, m«;>c8fe (S») , Kimm. n,„ «iSSA 

/2(omo>imm. n„ tt^gA©B#©jifiT**-e-n-e 
miE^mmmz) 0075 

[fflE^ffil 

[fflEF^S] 

[ 0 0 7 5 ] S/c. #fm53fe^*SS3 0 9*. mifB* 
Jg. Li:NbO,. Li:TaO,. KTP (KTiOPO,) K 



J|^I3 2002-122898 

ti^ti^SAum. $>ji.i/iin . jKJi.4it/m. ^^l.4umX' 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




